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ABSTRACT 


Macroscopic  systems  are 
often  modeled  by  deterministic 
differential  equations  (DDE) , 
such  as  6fc*=f  (x,  t)  . Here,  x(t)  is 
a macrovariable  and  represents 
an  average  over  some  set  of 
ensembles.  A possible  extention 
of  such  a model  to  include 
fluctuations  is  to  assume  that 
a random  variable  X (t) satisfies 
a stochasti^  differential  equa-_ 
tion(SDE)  f (X,  t)+a  (X,  t)£Tt)  . 

In  some  sense,  x(t)  should  be 
the  average  of  X(t).  If  f is 
linear  and  a(X,t)  is  a constant 
then  E{X(t) }=x(t) . If  f(X,t) 
is  non-linear,  then  E{f(X,t)J<^>— 
f(E(X),t)  generally  and  some 
authors  feel  that  the  SDE  is 
not  a correct  extension  of  the 
DDE.  A procedure  will  be 

introduced  here  so  that  an 
appropriate  conditional  average 
of  X ( t)  is  x(t) . Thus,  there 
is  an  underlying  consistency 
between  the  deterministic  and 
stochastic  formulations.  The 
procedure  also  provides  a pres- 
cription for  the  calculation  of 
a(X,t),  which  is  usually  not 
constant  if  f(x,t)  is  non- 
linear. Two  examples  are  studied 
to  illustrate  the  application 
of  the  procedure.  First,  the 
logistic  equation  of  population 
dynamics  is  studied  in 

deterministic  and  stochastic 
versions.  Second,  stochastic 

effects  on  a chemical 

oscillator  are  analyzed. 
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INTRODUCTION 


Very  often,  macroscopic  equations  are  modeled  by  differential 
equations  of  the,  form: 

g£  = f(x,t)  x ( 0)  = xQ  . (1) 

In  equation  1,  x = (x^,  x^,  ...»  x ) is  a vector  in  Rn  . Since 
the  system  of  interest  in  macroscopic,  x(t)  is  regarded  as  an 
"ensemble  average"  of  some  sort.  Namely,  x(t)  is  the  average  of 
some  random  variable  X(t)  . A possible  way  to  find  the  equation 
that  X (t)  satisfies  is  to  add  a random  term  to  equation  1,  so 
that  X(t)  satisfies  the  Langevin  equation: 

|£  = f(X,t)  + a (X, t) £ (t)  , X ( 0)  = xQ  . (2) 

In  equation  2,  £ (t)  is  assumed  to  be  a zero  mean  random  process 

with  correlation  function  <J>(t,t)  = E{£ (t+x) £ (t)  } . The  connection 
between  the  two  equations  is  not  automatically  clear  and,  in  fact, 
is  the  subject  of  controversy  Ql,2]].  In  this  paper,  an  attempt  is 
made  to  relate  the  two  equations.  In  particular,  since  experience 
shows  that  phenomenological  equations  are  often  deterministic 
(i.e.,  of  the  form  (1)),  "the  mean"  of  X(t)  in  equation  2 should 
be  x(t)  in  equation  1.  The  exact  sense  of  "the  mean"  will  be 
clarified  in  this  paper. 
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THE  LINEAR  CASE 

The  situation  is  simple  (and  classical,  see  references  3 
and  4)  when  f(x,t)  = Ax  , where  A is  a constant  matrix. 

Assuming  that  a(X,t)  = A,  a constant,  the  stochastic  equation  2 
becomes : 

a!  = AX  + AUt)  (3) 

Averaging  both  sides  in  equation  3 gives: 

= A<X>  <X(0)>  = xQ  , (4) 

where  <X>  = E{X(t) |X(0)=xQ}  . Clearly,  in  this  case  <X(t)>  = x(t). 

THE  NON-LINEAR  CASE 

Now  consider  equation  2 when  f(*,t)  is  non-linear. 

Averaging  this  equation  gives: 

= < f (X,  t)  ) + (a  (X,  t) £ (t ) ) . (5) 

When  f(-,t)  is  non-linear 

<f(X,t)>  J f ( (X) , t)  , (6) 

except  in  special  cases.  Also  note  that  in  general. 


<a(X,t)£  (t)>  jt  0 . 


(7) 


1 

! 

Thus,  one  concludes  that  in  this  case,  <X(t)>  f x(t)  and  that  j 

there  is  no  simple  relationship  between  equations  2 and  1.  1 

Should  equation  2 be  rejected  as  meaningless?  One  could  j 

retrieve  equation  1 from  equation  2,  by  assuming  that  a(X,t)  « 1/V 

1 

where  V is  a measure  of  the  size  of  the  system.  Then,  as  V-*°°  , 1 

equation  2 collapses  into  equation  1.  Such  a procedure  is  used  in 
statistical  mechanics,  of  course,  and  is  called  the  "thermodynamic 
limit"  (with  additional  assumptions).  In  this  paper,  a different 
resolution  of  the  paradox  is  given.  j 
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INITIALLY  AND  CONTINUOUSLY  CONDITIONED  MEANS* 

The  mean  introduced  in  the  previous  section  will  be  called 
the  initially  conditioned  mean  since  it  is  defined  as: 

<X(t)>  = E{X(t)  |X(0)=xQ3  . 

A second  type  of  mean  will  be  introduced  now  (also  see  reference  6) 
To  motivate  the  results  given  below,  note  that  equation  1 is  equi- 
valent to  the  difference  equation: 

x (t+At)  - x ( t ) = f (x, t) At  + o(At)  , 

where  o(Z)/Z->-0  as  Z-+0  . The  interpretation  of  equation  9 is 
that  given  x(t)  = x , the  increment  in  x(t),  x(t+At)  - x(t)  , 
is  f (x, t) At  + o(At)  . 

Denote  by  X(t)  the  continuously  conditioned  mean. 

Namely,  define  X(t)  incrementally  by: 

X (t+At)  - X(t)  i E{X (t+At) -X (t) |x(t)=x}  . 

Now  consider  equation  2,  given  that  X(t)  = x.  This  equation  can 
be  rewritten  as: 

X (t+At)  - X(t)  = f (x,  t)  At  + a (x,  t)£  (t)  At  + o(At)  . 

_ ■ 

These  terms  are  due  D.T.  Gillespie,  also  see  reference  5. 


(8) 


(9) 


(10) 


(11) 
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Next,  take  the  mean  of  equation  11,  conditioned  on  X(t)  = x . 

Then,  one  finds: 

X (t+At)  - X(t)  = f (x,t) At  + o(At). 

The  right-hand  sides  of  equations  2 and  9 are  identical,  so  that 
one  concludes  that: 

X(t)  = x(t).  (13) 

Thus,  the  deterministic  variable  x(t)  is  the  continuously 
conditioned  mean  of  X(t).  In  order  to  exploit  this  concept,  one 
needs  a fluctuation  algorithm  for  the  calculation  of  the  continuously 
conditioned  mean.  In  the  next  section,  such  algorithms  will  be 
discussed.  These  algorithms  also  lead  to  a prescription  for  the 
calculation  of  a(X,t).  From  equation  11,  one  has  that,  given 
X ( t)  = x : 

QXi(t+At)-Xi(t)Xxj  (t+At)-Xj  (t)^  = Qfi(x,t)At+aik(x,t)Ck(t)At+o(At)J 


Cfj  (x , t ) At+ajk(x,t)Ck(t)  At+ofAt)]]. 

(14) 


The  notation  used  in  equation  14  is  that  of  summation  over  repeated 
indices,  so  that: 


aik(x,tKk(t) 


n 

2 

k=i 


aik(x't)?k(t) 


(15) 
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If  the  noise  process  is  to  be  noticable  on  deterministic  time 
scales,  one  assumes  that: 


ESk(t)?Jl(t)  (At)2^  = cr 2£ At 


(16) 


Equation  16  is  satisfied  by  Gaussian  white  noise  and  related 
approximating  process  (e.g.,  reference  7).  Set: 


AXt  = Xi(t+At)  - Xi(t) 


(17) 


Taking  the  continuously  conditioned  mean  of  equation  14  and  using 
equations  15  and  16  gives: 


lim 

At+O 


[ji  E{AX.4X.|X(t)=x>]  = “ 


tttO  aik(X't)ajl(X't) 


E{5k(t)AtCa(t)At} 


(18) 


S aik(x't)aj«,(x't)ak«, 

. 2 

Since  ak  is  presumed  to  be  known,  if  the  left-hand  side  of 
equation  18  is  known,  then  the  matrix  a^(x,t)  can  be  determined. 

Also  note  that  in  this  formulation  a^(x,t)  cannot  be 
chosen  arbitrarily  but  is  defined  by  equation  18.  Thus,  by 
requiring  the  deterministic  variable  to  be  the  continuously 
conditioned  mean,  the  coefficient  of  the  noise  term  is  also  fixed. 
Hence,  it  is  not  proper  to  assume  ir.  equation  2 that  a(x,t)  = A, 
a constant. 
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PHENOMENOLOGICAL  EQUATIONS 
AND  FLUCTUATION  ALGORITHMS 

In  this  section,  two  formalisms  are  given  for  the  calculation 
of  moments  of  AX^  . In  the  first  algorithm,  one  assumes  no  know- 
ledge of  the  mechanism  underlying  the  macroscopic  equations.  In 
the  second  algorithm,  one  assumes  that  the  underlying  mechanism  is 
known.  Application  of  each  algorithm  is  illustrated  in  the  next 
section. 

FLUCTUATION  ALGORITHM  FOR  PROCESSES  WITHOUT  UNDERLYING  MECHANISM 
Often,  the  macroscopic  equation  is  derived  without 
knowledge  of  the  underlying  mechanism.  The  fluctuation  algorithm 
is  derived  as  follows.  Assume  that: 

fi(x,t)  = ft(x,t)  - fT(x,t)  , (19) 

with  ft(x,t)  2>  0,  f^(x,t)  ;►  0 . Then,  assume  that: 

Pr{AXi=l|x(t)=x}  = f t (x , t) At  + o(At)  (20) 

Pr{AXi=l|x(t)=x)  = f 7 (x, t) At  + o(At)  (21) 

Pr{all  other  transitions}  = o(At)  . (22) 

Then,  one  finds: 

E{Xi(t+At)-X.(t)  |x(t)=x}  = Lf^(x,t)-f"(x,t)I]At  + ©(At)  , (23) 
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and  the  matrix  [a^..(x,t)2]  is  diagonal  with  elements: 


au(x'u  - 


rf^(x,t)  + f7(X,t) 


(24) 


Equation  24  is  derived  as  follows.  From  equations  20-23, 


E(AX.AX. |X(t)=x}  = o( At)  , (25) 

if  i ^ j . When  i = j , 

E{AX?|X(t)=x}  = Qf+(x,t)  + fT (x, t) JAt  + o(At)  . (26) 

Using  equation  18  gives: 

ft(x,t)  + fT(x,t)  = aii(x,t)2a^i  , (27) 


from  which  equation  24  follows. 

FLUCTUATION  ALGORITHM  FOR  PROCESSES  UNDERLYING  MECHANISM 

In  many  chemical  and  physical  processes,  one  can  use 
"elementary  events"  to  describe  the  macroscopic  events  (see  below  for 
an  example) . Assume  that  there  are  M "elementary  events"  that 
can  be  modeled  as: 

Pr{AX1=rJ,AX2=r2,  . . . , AXn=r* | X (t) =x}  = *k(x,t)At  + o(At)  (28) 

1,2, ...,M  . 
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From  equation  28,  one  immediately  obtains: 


E{AXi|X(t)=x]  = r*XR(x,t)At  + (At)  . (29) 

For  consistency  of  deterministic  and  stochastic  equations,  one  requires 
that : 


f i (x , t) 


ri  k (x , t) 


(30) 


From  equation  28,  one  also  immediately  obtains: 


E{AXiAXj |X(t)=x}  = 


rir j*k  (Xf t) At  + °(At) 


(31) 


Hence,  the  matrix  a^(x,t)  is  determined  as  the  solution  of: 


rirjVx't) 


aim(x't)aj«.(x't)0ta 


(32) 


The  fluctuation  algorithm  give  here  is  equivalent  to  Keizer's 
"fluctuation  dissipation  postulates"  (reference  1) . 


"SURE"  TERMS  IN  THE  MACROSCOPIC  EQUATIONS 

Sometimes  a deterministic  term  will  appear  in  the 
macroscopic  equations.  A typical  case  would  be  that  f(x,t)  has 
a component  of  the  form: 

= fi0(t)  + fil(x,t)  , (33) 
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In  this  case,  one  rewrites 


where  f^g(t)  is  deterministic, 
equation  2 as: 

dx. 

-at  - fi0(t)  = fii(x,t)  + aik(x,t)?k(t)  . 

From  equation  34,  it  is  apparent  that  the  fluctuation  algorithms 
described  above  should  be  applied  to  the  quantity: 

X.(t+At)  - X..(t)  - f.Q(t)At  , 

(also,  see  reference  5)  . 
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(34) 


(35) 


EXAMPLES  OF  THE  FLUCTUATION  ALGORITHMS 


In  this  section,  two  examples  of  the  fluctuation  algorithms 
are  discussed.  Two  other  examples  are  the  mean  field  ferromagnet 
and  the  laser  (references  8 and  9) . 

LOGISTIC  EQUATION  OF  POPULATION  DYNAMICS 

The  following  equation  is  often  used  as  a model  in  theoretical 
ecology  (e.g.,  reference  10): 


= rx 


In  this  equation,  x(t)  represents  the  size  of  the  population  at  time  t. 
R.  May  has  suggested  that  the  variable  X(t)  satisfies  the  following 
stochastic  equation  (reference  10) : 


dx  = x 
dt  X 


H) 


+ ax?  (t)  , 


where  £(t)  is  Gaussian  white  noise  and  a is  a constant. 

If  the  first  fluctuation  algorithm  is  applied,  then  it  is 
assumed  that; 


Prob{X (t+At) -X (t) =1 |X (t) =x}  = rxAt  + o(At) 


Prob{X (t+At) -X (t) ~1 |X (t) =x}  = ^f-At  + o(At) 


Prob{all  other  transitions}  = o(At) 
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Equations  38-40  correspond  to  a linear  birth-quadratic  death 


process.  Hence: 


E{  (AX)  | X (t) =x}  = rx 


(l  + *) 


At  + o(At)  . 


For  Gaussian  white  noise  a = 1 , so  that  equation  18  becomes: 


rx 


(■  * f)  - 


[a(x,t)21 


Hence,  the  consistent  extension  of  the  logistic  equation  36  is 
not  equation  37  but  is: 
dX 


cTE 


= rX 


M)  ♦ 4 + 1) 


at) 


The  Fokker-Planck  equation  for  the  probability  density  of  the 

process  described  by  equation  37  is  (see  reference  7) : 

2 


a_  _ l a 
at  2 


ax 


“ 

/ 

,ax2o>  - d 

rxph 

■-D 

- 

jj 

While  the  Fokker-Planck  equation  for  the  density  fo  the  process 

described  by  equation  43  is: 

2 


a_p  = i a 
at  2 


rXp 

-1) 

a 

ax 

rXp 

“9 

ax 


Both  of  the  above  equations  are  singular  diffusion  equations 

(reference  11).  There  is,  however,  a major  difference  in  that  the 

2 

diffusion  coefficient  of  equation  44a  goes  as  X for  small  X , 
but  that  of  equation  44b  goes  as  X for  small  X . Many  of  th< 


(41) 


(42) 


(43) 


(44a) 


(44b) 
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These  equations  can  have  oscillatory  solutions  (figures  1 and  2) . 
Hence,  one  concludes  that  if  the  stochastic  problem  is  properly 
formulated,  then  the  continuously  conditioned  means  X^TtT,  X 2 (t) 
are  also  oscillatory. 

Now  consider  the  formulation  of  the  stochastic  equations. 
The  equations  for  X^(t)  and  X2(t)  take  the  form  (assuming  that 
a is  a sure  term) : 


dX1 

“dt 


- a = 


X^X2  - (0+DXj+Ca 


11(X1,X2,tK1(t)+a12(X1,X2,tU2(t)3 

(47) 


dXj 

dt 


BX1  ' X1X2  + Ca12 (XirX2, t)C2 (t)  + a22(X1,X2,t)C3  (t)J.  (48) 


Here,  £^(t),  £ (t)  , ^3(t)  are  independent  stochastic  processes. 

They  need  not  be  Gaussian  white  noise. 

The  second  fluctuation  algorithm  of  the  previous  section  applies 
in  this  case.  From  the  reaction  mechanism  (equation  45)  the 
following  transition  probabilities  are  constructed: 

Pr{ (AX1-aAt)=l,  AX2=-1 \x± (t) =x1#  X2(t)=x2)  = x^x2At+o(At)  (49) 

Pr{  (AX1-aAt)=-l,  AX2=0  | X1  ( t)  =x1 , X2(t)=x2}  = x^t+ofAt)  (50) 

Pr{  (AX1-aAt)=-l,  AX2=1  j Xx  (t)  =x1 , X2(t)=x2}  = BXj.At+ofAt)  (51) 

Pr{all  other  transitions}  = o(At)  (52) 
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From  equations  49-52,  one  finds  that: 


E( (AXj-aAt) | X1 (t) -xx,  x2 (t) =x2}  = x^x2At-(e+l)x1At  + o(At)  (53) 

•- 

E[AX2 1 X.^  (t)  =x1#  X2  (t)=x23  = Bx^At  - x^x2At  + o(At)  , (54) 

So  that  the  deterministic  equations  are  obtained  as  the  conditional 


mean. 


Now  consider  calculation  of  the  matrix  (a^).  From 


equations  49-52: 


E{(AX1-aAt)  IX^tJ-x^  X2(t)=x2]  = LXJX2  +(6+l)x1^]At  + o(At)  (55) 


Since  E{AX^ | X (t) -x)  - 0(At)  , equation  55  is  rewritten  as: 


E{  (AX^)  |x^(t)=x^,  x2  (t)  -x2}+o(At)  = Cxix2+  (6+l)x^^]At+o(At) 


Clearly, 


E{  (AX2)  Ix^ftJ-x^  X2(t)=x2}  = Cx^x2+Bx1JAt  + o (At ) 


Finally, 


E{ (AX1-aAt)AX2|X1(t)=x1,  X2(t)=x2)  = - (xJx^Bx^ At+o(At) 


Expanding  the  product  in  the  left-hand  side  of  equation  58  gives 
E{AXjAX2  | Xj^  (t)  =x1 , X2  (t)  =x2}+o(At)  = -(x^Xj+Bx^At+ofAt)  . 
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The  matrix  (a^j)  is  now  determined  from  equation  18. 

Since  the  continuously  conditioned  mean  oscillates,  it  is 
interesting  to  wonder  if  the  initially  conditioned  mean  also 
oscillates  (also  see  references  5 and  13).  In  figures  3 and  4, 
the  initially  conditioned  means  <X^(t)>  and  (X2(t))  are  plotted. 
These  means  were  evaluated  by  numerical  solution  of  equations  47  and 
48.  It  is  seen  that  these  menas  decay  and  seem  to  approach  a constant. 
The  technique  of  reference  13  can  be  used  to  check  the  numerical  results 
as  follows.  If  the  initially  conditioned  mean  of  equations  47  and  48 
is  taken,  one  obtains: 


ft<Xl>  = <XiX2>  + a ' (S+1) <xx> 


+ <au  (X1,X2,t)C1(t)  + a12(X1,X2,t)C2(t)  > 


(59) 


ft<x2>  = B<Xl>  - <X?x,> 


1 2‘ 


+ <a12(X1,X2,t)^9(t)  + a„(XlfX,,t)C,(t)> 


22 ' 1'  2' 


(60) 


Now  assume  that  as  t-*-°° 


!t<Xi>  * 0 i * 1,2 

and 

<aik(Xl'X2,t)^’k(t)  L'k  = 1'2  • 


(61) 

(62) 
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Equations  61  and  62  are  assumptions  and  are  not  derived  from  any 
of  the  above  results.  Denote  by  <X.)  as  the  limiting  value  of 

X 00 

(X^(t))  as  t-*«°  . Then,  from  equations  59  and  60: 


0 = <xix2>»  + a " (B+lKXi). 


(63) 


0 = B<x1>oo  - <x*x2>oo 


(64) 


Hence,  one  finds, 

(X^oo  = a 


(65) 


which  appears  to  be  in  agreement  with  the  numerical  result  in 
figure  3.  Equations  63  and  64  cannot  be  used  to  provide  information 
about  . 
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CAPTIONS : 


Fig.  1:  The  continuously  conditioned  mean  xTTtT  for  the  chemical 
oscillator  (45),  with  a=l,  8=3. 

Fig.  2:  The  continuously  conditioned  mean  (t) . 

Fig.  3:  The  initially  conditioned  mean  <X.(t)>  for  the  chemical 

oscillator  (45) . An  ensemble  of  500  phase  points  was  used. 

Fig.  4:  The  initially  conditioned  mean  <X2(t)>  . 


ool  StA  s Z\  oov 


CNA  Professional  Papers  - 1973  to  Present* 


PP  103 

FrMMiffl,  Robert  L.,  "Political  Aspects  of  Ocean 
Ecology"  48  pp.,  Feb  1973,  published  in  Who  Pro 
tacts  the  Oceans.  John  Lawrence  Hargrove  (ed.)  (St. 
Paul:  W4 st  Pubi'is  Co..  1974),  published  by  the 
American  Society  of  International  Law) 
AO  757  936 

PP  104 

Schick.  Jack  M.,  "A  Review  61  James  Cable.  Gun- 
boat Diplomacy  Political  Applications  of  Limited 
Naval  Forces."  5 pp..  Feb  1973.  (Reviewed  in  the 
American  Political  Science  Review.  Vol.  LXVI.  Dec 
1972) 

PP  106 

Corn.  Robert  J.  and  Phillips,  Gary  R..  "On  Optimal 
Correction  of  Gunfire  Errors,"  22  pp..  Mar  1973. 
AD  791  674 

PP  106 

Stoloff.  Peter  H..  "User's  Guide  for  Generalized 
Factor  Analysis  Profram  (FACT AN),"  35  pp.,  Feb 
1973,  (Includes  an  addendum  published  Aug  1974) 
AD  758  824 

PP  107 

Stoloff,  Peter  H.,  "Relating  Factor  Analytically  De- 
rived Measures  to  Exogenous  Variables,"  17  pp.. 
Mar  1973.  AO  758  820 

PP  108 

McConnell.  James  M.  and  Kelly,  Anne  M..  "Super- 
power Navel  Diplomacy  in  the  I ndo- Pakistani 
Crisis,"  14  pp.,  5 Feb  1973,  (Published,  with  re- 
visions, in  Survival.  Nov/Dec  1973)  AD  761  675 

PP  109 

Berghoefer,  Fred  G..  "Salaries— A Framework  for 
the  Study  of  Trend."  8 pp..  Dec  1973,  (Published 
in  Review  of  Income  and  Wealth,  Series  18,  No.  4, 
Dec  1972) 

PP  110 

Augusta.  Joseph.  "A  Critique  of  Cost  Analysis."  9 
pp..  Jul  1973.  AD  766  376 

PP  111 

Herrick.  Robert  W..  "The  USSR's  Blue  Beh  of 
Defense'  Concept:  A Unified  Military  Pten  for  De- 
fense Against  Seaborne  Nudeer  Attack  by  Strike 
Carriers  and  Polaris/Poseidon  SSBNs."  18  pp..  May 
1973,  AO  766  375 

PP  112 

Ginsberg,  Lawrence  H.,  "ELF  Atmosphere  Noise 
Level  Statistics  tor  Protect  SANGUINE."  29  pp., 
Apr  1974,  AD  786  999 

PP  113 

Ginsberg,  Lawrence  H.,  "Propagation  Anomalies 
During  Protect  SANGUINE  Experiments."  5 pp.. 
Apr  1974.  AD  786  968 

PP  114 

Maloney,  Arthur  P.,  "Job  Satisfaction  end  Job 
Turnover."  41  pp.,  Jul  1973.  AD  768  410 

PP  115 

Silverman,  Lester  P-.  "The  Determinants  of  Emer- 
gency and  Elective  Admissions  to  Hospitals."  146 
pp.,  18  Jul  1973.  AD  766  377 


PP  116 

Rehm,  Allan  S..  "An  Assessment  of  Military  Opera- 
tions Research  in  the  USSR."  19  pp.,  Sep  1973. 
(Reprinted  from  Proceedings.  30th  Military  Opera- 
tions Research  Symposium  (U).  Secret  Dec  1972) 
AD  770  116 

PP  117 

McWhite,  Peter  8.  and  Rediff,  H.  Donald,*  "De- 
fending a Logistics  System  Under  Mining 
Attack."**  24  pp.,  Aug  1976  (to  be  submitted  for 
publication  in  Naval  Research  Logistics  Quarterly), 
presented  at  44th  National  Meeting,  Operations  Re- 
search Society  of  America.  November  1973, 
AD  A 030  454 
* University  of  Florida. 

* * Research  supported  in  part  under  Office  of  Nava! 
Research  Contract  N00014  68  0273  0017 

PP  118 

Bar  foot.  C.  Bernard,  "Markov  Duals,"  18  pp..  Apr 
1973,  (Reprinted  from  Operations  Research.  Vol. 
22.  No.  2.  Mar  Apr  1974) 

PP  119 

Stoloff.  Peter  and  Lock  man.  Robert  F..  "Develop- 
ment of  Navy  Human  Relations  Questionnaire,"  2 
pp..  May  1974,  (Published  in  American  Psycho- 
logical Association  Proceedings,  81st  Annual  Con- 
vention. 1973)  AD  779  240 

PP  120 

Smith,  Michael  W.  and  Schrimper.  Ronald  A.,* 
"Economic  Analysis  of  the  Intracity  Dispersion  of 
Criminal  Activity,"  30  pp.,  Jun  1974,  (Presented  at 
the  Econometric  Society  Meetings.  30  Dec  1973) 
AD  780  538 

* Economics , North  Carolina  State  University. 

PP  121 

Devine.  Eugene  J.,  "Procurement  and  Retention  of 
Navy  Physicians."  21  pp.,  Jun  1974,  (Presented  at 
the  49th  Annual  Conference,  Western  Economic 
Association.  Las  Vegas,  Nev..  10  Jun  1974) 
AD  780  539 

PP  122 

Kelly,  Anne  M..  "The  Soviet  Naval  Presence  During 
the  Iraq- Kuwaiti  Border  Dispute:  March- April 
1973,"  34  pp.,  Jun  1974.  (Published  in  Soviet 
Naval  Policy,  ed.  Michael  MccGwire.  New  York: 
Praeger)  AD  780  592 

PP  123 

Petersen.  Charles  C.,  "The  Soviet  Port-Clearing 
Operation  in  Bangladesh,  March  1972-December 
1973."  35  pp..  Jun  1974,  (Published  in  Michael 
MccGwire.  at  al.  (ads)  Soviet  Naval  Policy:  Obtec 
tives  and  Constraints.  (New  York:  Praeger  Pub- 
lishers. 1974)  AD  780  540 

PP  124 

Friedheim.  Robert  L.  and  Jehn.  Mary  E.,  "Antici- 
pating Soviet  Behavior  at  the  Third  U N.  Law  of 
the  Sea  Conference:  USSR  Positions  and  Dilem- 
mas." 37  ppl,  10  Apr  1974.  (Published  in  Soviet 
Naval  Policy,  ed.  Michael  MccGwire:  New  York: 
Praeger)  AD  783  701 

PP  125 

We  inland.  Robert  G.,  "Soviet  Navel  Operetions- 
Ten  Years  of  Change."  17  pp..  Aug  1974.  (Pub- 
lished in  Soviet  Naval  Policy,  ed.  Michael 
MccGwire;  New  York:  Praeger)  AD  783  962 


PP  126  - Classified. 

PP  127 

Oapmch,  George  S..  "The  Soviet  Union's  Quest  for 
Access  to  Naval  Facdities  in  Egypt  Prior  to  the 
June  War  of  1967."  64  pp..  Jul  1974.  AD  796  316 

PP  128 

Stoloff,  Peter  and  Lock  men.  Robert  F„  "Evaluation 
of  Naval  Officer  Performance."  11  pp.,  (Presented 
at  the  82nd  Annual  Convent**  of  the  American 
Psychological  Association,  1974)  Aug  1974, 
AD  784  012 

PP  129 

Holen,  Arlene  and  Horowitz,  Stanley.  "Partial  Un- 
employment Insurance  Benefits  and  the  Extent  of 
Partial  Unemployment."  4 pp.,  Aug  1974,  (Pub- 
lished in  the  Journal  of  Human  Resources.  Vol.  IX. 
No.  3.  Summer  1974)  AD  794  010 

PP  130 

Dismukes.  Bradford.  "Roles  and  Missions  of  Soviet 
Naval  General  Purpose  Forces  in  Wartime:  Pro- 
SSBN  Operation,"  20  pp..  Aug  1974.  AD  796  320 

PP  131 

Weinland.  Robert  G.,  "Analysis  of  Gorshkov's 
Navies  in  War  and  Peace/'  45  pp..  Aug  1974,  (Pub- 
lished in  Soviet  Navel  Policy,  ed.  Mich  eel 
MccGwire.  New  York:  Praeger)  AD  796  319 

PP  132 

Kleinman,  Samuel  D..  "Racial  Differences  in  Hours 
Worked  in  the  Market:  A Preliminary  Report."  77 
pp..  Feb  1975,  (Paper  reed  on  26  Oct  1974  at 
Eastern  Economic  Association  Convention  in 
Albany.  N Y.)  AD  A 005  517 

PP  133 

Squires,  Michael  L..  "A  Stochastic  Model  of  Regime 
Change  in  Latin  America."  42  pp.,  Feb  1975, 
AD  A 007  912 

PP  134 

Root.  R.  M.  and  Cunniff.  P.  F..*  "A  Study  of  the 
Shock  Spectrum  of  a Two-Day ee  of- Freedom  Non- 
linear Vibratory  System,"  39  pp.,  Dec  1975,  (Pub- 
lished in  the  condensed  version  of  The  Journal  of 
the  Acoustic  Society.  Vol  60.  No.  6.  Dec  1976.  pp. 
1314 

’ Department  of  Mechanical  Engineering,  University 
of  Maryland 

PP  135 

Goudreau,  Kenneth  A.;  Kuzmack,  Richard  A.; 
Wiedemann,  Karen.  "Analysis  of  Closure  Alterna- 
tives tor  Naval  Stations  and  Naval  Air  Stations,"  47 
pp..  3 Jun  1975  (Reprinted  from  "Hearing  before 
the  Subcommittee  on  Military  Construction  of  the 
Committee  on  Armed  Service."  U.S.  Senate.  93rd 
Congress,  1st  Session.  Part  2.  22  Jun  1973) 

PP  136 

Stallings,  William.  "Cybernetics  and  Behavior 
Therapy."  13  pp..  Jun  1975 

PP  137 

Petersen,  Charles  C.,  "The  Soviet  Union  and  the 
Reopening  of  the  Suez  Canal:  Mined  earing  Opera- 
tions in  the  Gulf  of  Suez."  30  pp..  Aug  1976. 
AO  A 015  376 


*CN  A Professional  Papers  with  an  AD  number  may  be  obtained  from  the  National  Technical  Information  Service,  U.S.  Department 
of  Commerce,  Springfield.  Virginia  221S1.  Other  papers  are  available  from  the  author  at  the  Center  for  Naval  Analyiae,  1*01  Wilson 
Boulevard,  Arlington.  Virginia  2220S. 


PP  138 

Stallings,  WiNiam.  BRIDGE:  An  Interactive  Dia- 
logue-Generation Facility,"  5 pp.,  Auf  197C  (Re- 
printed from  IEEE  Transaction*  on  Systems,  Man, 
and  Cybernetics,  Vol.  5.  No.  3.  May  1975) 

PP  139 

Morgan.  WiNiam  F.,  Jr.,  "Beyond  Folklore  and 
Fables  in  Forestry  to  Positive  Economics."  14  pp.. 
(Presented  at  Southern  Economic  Association 
Meetings  November.  1974)  Aug  1975. 
AD  A 015  293 

PP  140 

Mahoney.  Robert  and  Druckman.  Daniel*,  "Simula- 
tion, Experimentation,  and  Context,"  36  pp.,  1 Sep 
1975,  (Published  in  Simulation  & Games,  Vol.  6, 
No.  3.  Sap  1975) 

'Mathematic*.  Inc. 

PP  141 

Mixrahi,  Maurice  M.,  "Generalized  Hermits  Poly 
nomiels,"*  5 pp..  Fab  1978  (Reprinted  from  the 
Journal  of  Computational  and  Applied  Mathe- 
matics. Vol.  1.  No.  4 (1975).  273-277). 

* Ramarch  supported  by  the  National  Science 
Foundation 

PP  142 

Lock  man,  Robert  F„  Jchn,  Christopher,  and 
Shughart.  WiNiam  F.  II.  "Models  for  Estimating  Pre- 
mature Losses  and  Recruiting  District  Per- 
formance." 36  pp..  Dec  1975  (Presented  at  the 
RAND  Conference  on  Defense  Manpower,  Feb 
1976;  to  be  published  in  the  conference  pro- 
ceedings) AD  A 020  443 

PP  143 

Horowitz.  Stanley  and  Sherman.  Allan  (LCdr.. 
DSN),  "Maintenance  Personnel  Effectiveness  in  the 
Navy,"  33  pp.,  Jan  1976  (Presented  at  the  RAND 
Conference  on  Defense  Manpower,  Fab  1976;  to  be 
published  in  the  conference  proceedings) 
AD  A 021  581 

PP  144 

Ourch,  WiNiam  J.,  "The  Navy  of  the  Republic  of 
China  - History,  Problems,  and  Prospects."  66  pp.. 
Aug  1976  (To  be  published  in  "A  Guide  to  Asiatic 
Fleets,"  ed.  by  Barry  M.  Blech  man;  Naval  Institute 
Press)  AD  A030  460 

PP  145 

Kelly.  Anne  M.,  "Port  Visits  and  the  "Inter- 
nationalist Mission"  of  the  Soviet  Navy."  36  pp., 
Apr  1976  AD  A023  436 

PP  148 

Palmour,  Vernon  E.,  "Alternatives  for  Increasing 
Access  to  Scientific  Journals,"  6 pp.,  Apr  1975 
(Presented  at  the  1975  IEEE  Conference  on 
Scientific  Journals,  Cherry  HiN,  N.C.,  Apr  28-30; 
published  in  IEEE  Transactions  on  Professional 
Communication.  Vol.  PC-18.  No.  3.  Sep  1975) 
AD  A021  798 

PP  147 

Kessler,  J.  Christian,  "Lepl  Issues  in  Protecting 
Offshore  Structures,"  33  pp.,  Jun  1976  (Prepared 
under  task  order  N0001446A  0091  0023  for 
ONR)  AO  A028  389 

PP  148 

McConnell.  James  M.,  "Military-Political  Tasks  of 
the  Soviet  Navy  in  War  end  Peace,"  62  pp..  Dec 
1975  (Published  in  Soviet  Oceans  Development 
Study  of  Senate  Commerce  Committee  October 
1978)  AD  A022  590 


PP  149 

Squires.  Michael  L.,  "Counterforce  Effectiveness:  A 
Comparison  of  the  Tsipis  "K"  Measure  and  a Com- 
puter Simulation."  24  pp..  Mar  1976  (Presented  at 
the  International  Study  Association  Meetings,  27 
Feb  1976)  AD  A022  591 

PP  150 

KeUy.  Anne  M.  and  Petersen,  Charles.  "Recent 
Changes  in  Soviet  Navel  Policy:  Prospects  for  Arms 
Limitations  in  the  Mediterranean  end  Indian 
Ocean."  28  pp.,  Apr  1976,  AD  A 023  723 

PP  151 

Horowitz,  Stanley  A..  "The  Economic  Con- 
sequences of  Political  Philosophy,"  8 pp.,  Apr  1976 
(Reprinted  from  Economic  Inquiry,  Vol.  XIV,  No. 
1.  Mar  1976) 

PP  152 

Mizrahi,  Maurice  M.,  "On  Peih  Integral  Solutions  of 
the  Schro dinger  Equation,  Without  Limiting  Pro- 
cedure."* 10  pp.,  Apr  1976  (Reprinted  from 
Journal  of  Mathematical  Physics,  Vol.  17.  No.  4 
(Apr  1976),  566-575). 

* Research  supported  by  the  National  Science 

Foundation 

PP  153 

Mizrahi,  Maurica  M.,  "WKB  Expansions  by  Path 
Integrals,  With  Applications  to  the  Anharmonic 
Oscillator,"*  137  pp..  May  1976,  AD  A025  440 

* Research  supported  by  the  National  Science 

Foundation 

PP  154 

Mizrahi,  Maurice  M..  "On  the  Semi- Classical  Ex- 
pansion in  Quantum  Mechanics  for  Arbitrary 
Hamiltonians,"  19  pp..  May  1976  (Published  in 
Journal  of  Mathematical  Physics,  Vol.  18,  No.  4.  p. 
786,  Apr  1977).  AD  A025  441 

PP  155 

Squires,  Michael  L.,  "Soviet  Foreign  Policy  and 
Third  World  Nations,"  26  pp..  Jun  1976  (Prepared 
for  presentation  at  the  Midwest  Political  Science 
Association  meetings,  Apr  30.  1976)  AD  A028  388 

PP  156 

Stallings.  WiNiam,  "Approaches  to  Chinese  Charac- 
ter Recognition,"  12  pp.,  Jun  1976  (Reprinted 
from  Pattern  Recognition  (Pergemon  Press).  Vol.  8. 
pp.  87  98,  1976)  AD  A028  692 

PP  157 

Morgen,  William  F..  "Unemployment  end  the  Penta- 
gon Budget:  Is  There  Anything  in  the  Empty  Pork 
Barrel?"  20  pp..  Aug  1976  AO  A030  455 

PP  158 

Haskell.  LCdr.  Richard  D.  (USN),  "Experimental 
Validation  of  Probability  Predictions,"  25  pp.,  Aug 
1976  (Presented  at  the  Military  Operations  Re- 
search Society  Meeting,  FaN  1976)  AD  A030  458 

PP  159 

McConnell,  James  M.,  "The  Gorshkov  Articles.  The 
New  Gorshkov  Book  and  Their  Relation  to  Policy." 
93  pp.,  Jul  1976  (Published  in  Soviet  Naval  In- 
fluence Domestic  and  Foret Dimensions,  ed.  by 
M.  MccGwire  and  J.  McDonnell:  New  York; 
Praeger.  1977)  AD  A029  227 


PP  160 

Wilson.  Desmond  P.,  Jr.,  "The  U.S.  Sixth  Fleet  and 
the  Conventional  Defense  of  Europe,"  50  pp..  Sep 
1976  (Submitted  for  publication  in  Adelphi  Papers, 
I.I.S.S..  London)  AD  A030  457 

PP  161 

Metich.  Michael  E.  and  Peat,  Vice  Adm.  Ray  (USN, 
Retired).  "Fleet  Commanders:  Afloat  or  Adsore?" 
9 pp.,  Aug  1976  (Reprinted  from  U.S.  Naval  In- 
stitute Proceedings.  Jun  1976)  AD  A030  456 

PP  162 

Friedheim.  Robert  L.,  "Parliamentary  Diplomacy," 
106  pp.  Sep  1976  AD  A033  306 

PP  163 

Lock  man.  Robert  F.,  "A  Model  for  Predicting  Re- 
cruit Losses."  9 pp..  Sep  1976  (Presented  at  the 
84th  annual  convention  of  the  American  Psycho- 
logical Association,  Washington.  O.C.,  4 Sap  1976) 
AD  A 030  459 

PP  164 

Mahoney,  Robert  8.,  Jr.,  "An  Assessment  of  Public 
and  Elite  Perceptions  in  France,  The  United  King- 
dom. and  the  Federal  Republic  of  Germany,  31 
pp.,  Feb  1977  (Presented  at  Conference  " Percep- 
tion of  the  U.S.  - Soviet  Balance  and  the  Political 
Uses  of  Military  Power"  sponsored  by  Director. 
Advanced  Research  Protects  Agency,  April  1976) 
AD  036  599 

PP  ’65 

Jondrow,  James  M.  "Effects  of  Trade  Restrictions 
on  Imports  of  Steel,"  67  pp.,  November  1976. 
(Delivered  at  I LAB  Conference  in  Dec  1978) 

PP  166 

Feldman,  Paul.  "Impediments  to  the  Implementa- 
tion erf  Desirable  Changes  in  dsa  Refutation  of 
Urban  Public  Transportation."  12  pp.,  Oct  1978. 
AD  A033  322 

PP  166  - Revised 

Feldman.  Paul,  "Why  It's  Difficult  to  Change  Rep*- 
lation,"  Oct  1976 

PP  167 

Kleinmen,  Samuel.  "ROTC  Service  Commitments:  a 
Comment,"  4 pp.,  Nov  1976,  (To  be  published  in 
Public  Choice.  Vol.  XXIV,  Fell  19761 
AD  A033  305 

PP  168 

Lockmen.  Robert  F.,  "Revahdation  of  CNA 
Support  Personnel  Selection  Measures,"  38  pp..  Nov 
1976 

PP  169 

Jacobson.  Louis  S..  "Earmnp  Losses  of  Workers 
Displaced  from  Manufacturing  Industries,"  38  pp.. 
Nov  1976.  (Delivered  at  I LAB  Conference  in  Dec 
1978).  AD  A039  809 

PP  170 

Brecht  mg.  Frank  P..  "A  Time  Series  Analysis  of 
Labor  Turnover."  Nov  1976.  (Delivered  at  ILAB 
Conference  m Dec  19761 

PP  171 

Ralston.  James  M.,  "A  Diffusion  Model  for  GaP 
Red  LED  Depedetion."  10  pp..  Nov  1978,  (Pub- 
lished in  Journal  of  Applied  Pysics.  Vol.  47.  pp. 
45184627,  Oct  1976) 


2 


PP  172 

Clesaen.  Kathleen  P.,  "Unemployment  Insurance 
and  the  Length  of  Unemployment,"  Dec  1976, 
(Presented  at  the  University  of  Rochester  Labor 
Workshop  on  16  Nov  1976) 

PP  173 

Klernman.  Samuel  0..  "A  Note  on  Racial  Dif- 
ferences in  the  Added-Worker/Discouraged-Worker 
Controversy/*  2 pp.,  Dec  1976,-  (Published  in  the 
American  Economist,  Vol.  XX.  No.  1,  Spring  1976) 

PP  174 

Mahoney,  Robert  B..  Jr..  "A  Comparison  of  the 
Brookings  and  International  Incidents  Protects,"  12 
pp.  Feb  1977  AD  037  206 

PP  175 

Levine,  Daniel;  Stoloff,  Peter  and  Spruill,  Nancy. 
"Public  Drug  Treatment  and  Addict  Crime,"  June 
1976.  (Published  in  Journal  of  Legal  Studies,  Vol. 
5.  No.  2) 

PP  176 

F#*ix,  Wendi.  "Correlates  of  Retention  and  Promo- 
tion for  USNA  Graduates."  38  pp..  Mar  1977. 
AD  A039  040 

PP  177 

Lock  man.  Robert  F.  and  Warner,  John  T.,  "Pre- 
dicting Attrition:  A Test  of  Alternative 
Approaches,"  33  pp.  Mar  1977.  (Presented  at  the 
OSD/ON R Conference  on  Enlisted  Attrition  Xerox 
International  Training  Center,  Leesburg,  Virginia, 
4-7  April  1977).  AD  A039  047 

PP  178 

Kleinmen,  Samuel  D-,  "An  Evaluation  of  Navy  Un- 
restricted Line  Officer  Accession  Programs,"  23  pp. 
April  1977,  (To  be  presented  at  the  NATO  Con- 
ference on  Manpower  Planning  and  Organization 
Design,  Strosa.  Italy,  20  June  1977),  AD  A039  048 

PP  179 

Stoloff,  Peter  H.  end  Belut.  Stephen  J.,  "Vacate:  A 
Modal  for  Personnel  Inventory  Planning  Under 
Changing  Management  Policy,"  14  pp.  April  1977. 
(Presented  at  the  NATO  Conference  on  Manpower 
Pfenning  end  Organization  Design,  Strata.  Italy,  20 
June  1977).  AD  A039  049 

PP  190 

Horowitz,  Stanley  A.  and  Sherman.  Allan.  "The 
Characteristics  of  Naval  Personnel  and  Personnel 
Performance."  16  pp.  April  1977,  (Presented  at  the 
NATO  Conference  on  Manpower  Planning  and 
Organization  Design,  Strata.  Italy.  20  June  1977). 
AD  A039  060 


Belut,  Stephen  J and  Stoloff.  Peter.  "An  Inventory 
Planning  Modal  for  Navy  Enlisted  Personnel,"  35 
pp..  May  1977,  (Prepared  for  presentation  at  the 
Joint  National  Meeting  of  the  Operations  Research 
Society  of  America  and  The  Institute  for  Manege 
ment  Science.  9 May  1977,  Sat  Francisco.  Cali 
fornia).  AD  A042  221 


Murray.  Russell.  2nd,  "The  Ouest  for  the  Perfect 
Study  or  My  First  1138  Days  at  CNA,"  57  pp  . 
April  1977 


PP  183 

Kassing.  David.  "Changes  in  Soviet  Naval  Forces." 
33  pp,  November,  1976,  (Published  as  part  of 
Chapter  3.  "General  Purpose  Forces:  Navy  and 
Marina  Corps,"  in  Arms.  Man.  and  Military  Budgets, 
Francis  P.  Hoeber  and  William  Schneider.  Jr.  (eds.), 
(Crane,  Russak  & Company,  Inc.:  Naw  York), 
1977),  AD  A040  106 

PP  184 

Lockman,  Robert  F..  "An  Overview  of  the  OSD/ 
ONR  Conference  on  First  Term  Enlisted  Attrition," 
22  pp.,  June  1977,  (Presented  to  the  39th  MORS 
Working  Group  on  Manpower  and  Personnel 
Planning,  Annapolis,  Md.,  28-30  June  1977), 
AD  A043  618 

PP  185 

Kassing,  David,  "New  Technology  and  Naval  Forces 
in  the  South  Atlantic.”  22  pp.  (This  paper  was  the 
basis  for  a presentation  made  at  the  Institute  for 
Foreign  Policy  Analyses,  Cambridge,  Mats.,  28  April 

1977) ,  AD  A043  619 

PP  186 

Mizrahi,  Maurice  M.,  "Phase  Space  Integrals,  With- 
out Limiting  Procedure,'*  31  pp..  May  1977,  (In- 
vited paper  presented  at  the  1977  NATO  Institute 
on  Path  Integrals  and  Their  Application  in 
Quantum  Statistical,  and  Solid  State  Physics, 
Antwerp,  Belgium.  July  17-30.  1977)  (Published  in 
Journal  of  Mathematical  Physics  19(1),  p.  298,  Jan 

1978) .  AD  A040  107 

PP  187 

Coile,  Russell  C.,  "Nomography  for  Operations  Re- 
search." 35  pp.,  April  1977,  (Presented  at  the  Joint 
National  Meeting  of  the  Operations  Research 
Society  of  America  and  The  Institute  for  Manage- 
ment Services,  San  Francisco,  California,  9 May 
1977).  AD  A043  620 


Durch,  William  J.,  "Information  Processing  and 
Oitcome  Forecasting  for  Multilateral  Negotiations. 
Testing  One  Approach,"  53  pp..  May  1977  (Pre- 
pared for  presentation  to  the  18th  Annual  Conven 
t»n  of  the  International  Studies  Association,  Char 
Park  Plaza  Hotel.  St.  Louis,  Missouri,  March  16-20. 
1977).  AD  A042  222 


Code,  Russell  C.,  "Error  Detection  in  Computerized 
Information  Retrieval  Data  Bases."  July.  1977.  13 
pp.  Presented  at  the  Sixth  Cranfield  International 
Conference  on  Mechanized  Information  Storage  and 
Retrieval  Systems,  Cranfield  Institute  of  Tech 
nology.  Cranfield.  Bedford,  England.  26-29  July 
1977.  AD  A 043  580 


Mahoney.  Robert  B.,  Jr..  "European  Perceptions 
end  East-West  Competition,"  96  pp.,  July  1977 
(Prepared  for  presentation  at  the  annual  meeting  of 
the  International  Studies  Association,  St.  Louis. 
Mo..  March.  1977).  AD  A043  661 


Sawyer.  Ronald,  "The  Independent  Field  Assign- 
mem:  One  Man's  View,”  August  1977,  25  pp. 


PP  192 

Holen,  Arlene,  "Effects  of  Unemployment  In- 
surance Entitlement  on  Duration  and  Job  Search 
Outcome."  August  1977,  6 pp..  (Reprinted  from 
Industrial  and  Labor  Relations  Review.  Vol.,  30. 
No.  4,  Jul  1977) 

PP  193 

Horowitz.  Stanley  A.,  **A  Model  of  Unemployment 
Insurance  and  the  Work  Test."  August  1977,  7 pp. 
(Reprinted  from  Industrial  end  Labor  Relations  Re- 
view. Vol.  30.  No.  40,  Jul  1977) 

PP  194 

Classen,  Kathleen  P.,  "The  Effects  of  Unemploy- 
ment Insurance  on  the  Duration  of  Unemployment 
and  Subsequent  Earnings,"  August  1977.  7 pp.  (Re- 
printed from  Industrial  and  Labor  Relations  Re- 
view. Vol.  30.  No-  40,  Jul  1977) 

PP  195 

Brechling,  Frank,  "Unemployment  Insurance  Taxes 
and  Labor  Turnover.  Summary  of  Theoretical 
Findings."  12  pp.  (Raprintad  from  Industrial  and 
Labor  Relations  Raviaw,  Vol.  30,  No.  40,  Jul  1977) 

PP  196 

Ralston,  J.  M.  and  Lorimor,  O.  G.,  "Degradation  of 
Bulk  Electroluminescent  Efficiency  in  Zn.  O- Doped 
GaP  LED's,"  July  1977,  3 pp.  (Raprintad  from 
IEEE  Transactions  on  Electron  Devices.  Vol. 
ED-24,  No.  7.  July  1977) 

PP  197 

Wells,  Anthony  R.,  "The  Centre  for  Navel 
Analyses/'  14  pp..  Dec  1977.  AD  A049  107 

PP  198 

Classen,  Kathleen  P.,  "The  Distributional  Effects  of 
Unemployment  Insurance."  25  pp..  Sept.  1977 
(Presented  at  a Hoover  Institution  Conference  on 
Income  Distribution,  Oct  7-8,  1977) 

PP  199 

Durch,  William  J.,  "Revolution  From  A F.A.R.  - 
The  Cuban  Armed  Forces  in  Africa  and  tha  Middle 
East."  Sep  1977.  16  pp  . AD  A046  268 

PP  200 

Powers.  Bruce  F.,  "The  United  States  Navy/'  40 
pp.  Dec  1977.  (To  be  published  as  a chapter  in  The 
U.S.  War  Machine  by  Salamander  Books  in  Enpand 
during  1978).  AD  A049  108 

PP  201 

Durch,  William  J.,  "The  Cuban  Military  in  Africa 
and  Tha  Middle  East:  From  Algeria  to  Angola," 
Sep  1977.  67  pp..  AD  A045  675 

PP  202 

Feldman.  Paul,  "Why  Regulation  Doesn't  Work," 
(Reprinted  from  Technological  Change  and  Welfare 
in  the  Regulated  Industries  and  Review  of  Social 
Economy.  Vol.  XXIX,  March.  1971,  No.  1.)  Sap 
1977,  8 pp. 

PP  203 

Feldman,  Paul,  "Efficiency,  Distribution,  and  the 
Role  of  Government  in  a Market  Economy,"  (Re- 
printed from  The  Journal  of  Political  Economy. 
Vol.  79.  No.  3.  May /June  1971.)  Sep  1977,  19  pp., 
AO  A045  675 


PP  204 

W*i«.  Anthony  R..  The  1987  June  Wm  Soviet 
Naval  Diplomacy  and  Tha  Sixth  Float  - A Re- 
appraisal," Oct  1977,  39  pp..  AO  A047  236 

99  206 

Coda,  RuasaN  C.,  "A  Bibfcometnc  Examination  of 
tha  Square  Root  Thaory  of  Scientific  Publication 
Productivity."  (Presented  at  tha  annual  meeting  of 
tha  American  Society  for  Information  Science. 
Chicafo.  IHinios.  29  September  1977.)  Oct  1977.  6 
pp..  AO  A047  237 

PP  206 

McConnell.  Jamas  M..  "Stratafy  and  Missions  of  tha 
Soviet  Navy  in  tha  Year  2000."  48  pp..  Nov  1977. 
(Presented  at  a Conference  on  Problems  of  Sea 
Rower  as  we  Approach  the  21st  Century,  sponsored 
by  the  American  Enterprise  Institute  for  Public 
Policy  Research,  6 October  1977.  and  subsequently 
published  in  a collection  of  papers  by  the  Insti- 
tute). AO  A 047  244 

PP  207 

Goldberg,  Lawrence.  "Cost  Effectiveness  of  Po- 
tential Federal  Policies  Affecting  Research  & 
Development  Expenditures  in  the  Auto.  Steel  and 
Food  Industries,"  36  pp.,  Oct  1977.  (Presented  at 
Southern  Economic  Association  Meetings  beginning 
2 November  1977) 

PP  208 

Roberts,  Stephen  S..  "The  Decline  of  the  Oversees 
Station  Fleets:  The  United  States  Asiatic  Fleet  and 
the  Shanghai  Crisis.  1932."  18  pp.,  Nov  1977.  (Re- 
printed from  The  American  Neptune,  Vol. 
XXXVII.,  No.  3,  July  1977),  AD  A047  245 

PP  209  - Classified. 

PP  210 

Kessing,  David,  "Protecting  The  Fleet."  40  pp.,  Dec 
1977  (Prepared  for  the  American  Enterprise  Insti- 
tute Conference  on  Problems  of  See  Power  as  We 
Approach  the  21st  Century,  October  6-7,  1977), 
AD  A049  109 

PR  211 

Mizrahi.  Maurice  M..  "On  Approximating  the  Circu- 
lar Coverage  Function,"  14  pp..  Feb  1978 

PR  212 

Mangel,  Marc,  "On  Singular  Characteristic  Initial 
Value  Problems  with  Unique  Solutions,"  20  pp., 
Jun  1978  (To  be  submitted  for  publication  in 
Journal  of  Mathematical  Analysis  and  Its  Applica- 
tions) 

PR  213 

Manpd,  Marc.  "Fluctuations  in  Systems  with  Multi- 
ple Steady  States.  Application  to  Lenchester  Equa 
tlons,"  12  pp..  Feb  78.  (Presented  at  the  First 
Annual  Workshop  on  the  Information  Linkage  Be- 
tween Applied  Mathematics  and  Industry,  Naval  PG 
School.  Feb  23-26,  1978) 

PR  214 

Wain  land,  Robert  G.,  "A  Somewhat  Different  View 
of  The  Optimal  Navel  Postur«,"37  pp.,  Jun  1978 
(Presented  at  the  1978  Convention  of  the  American 
Political  Science  Association  (APS  A/I  US  Panel  on 
"Changing  Strategic  Requirements  and  Military 
Posture"),  Chicago,  IN.,  September  2.  1979) 


PP  215 

Co4e.  RusmM  C.,  "Comments  on:  Principles  of  In- 
formation Retrieve/  by  Manfred  Kochen.  10  pp.. 
Mar  79.  (Published  as  e Letter  to  the  Editor, 
Journal  of  Documentation,  Vol.  31.  No.  4,  peges 
298-301,  December  1976) 

PP  216 

Code.  Russell  C.,  "Lotka's  Frequency  Distribution 
of  Scientific  Productivity."  18  pp.,  Feb  1978,  (Pub- 
lished in  the  Journal  of  the  American  Society  for 
Information  Science,  Vol.  28,  No.  6.  pp.  366-370, 
November  1977) 

PP  217 

Code,  Russell  C.,  "Bibhometric  Studies  of  Scientific 
Productivity,"  17  pp..  Mar  78,  (Presented  at  the 
Annual  meeting  of  the  American  Society  for  In- 
formation Science  held  in  San  Francisco,  California. 
October  1976.) 

PP  218  - Classified. 

PP  219 

Huntzinger,  R.  LaVar,  "Market  Analysis  with 
Rational  Expectations:  Theory  and  Estimation."  60 
pp.,  Apr  78  (To  be  submitted  for  publication  in 
Journal  of  Econometrics) 

PP  220 

Maurer,  Donald  E.,  "Oiagonelization  by  Group 
Matrices,"  26  pp.,  Apr  78 

PP  221 

Weintand.  Robert  G.,  "Superpower  Naval  Diplo- 
macy in  the  October  1973  Arab-tsreeli  War,"  76 
pp.,  Jun  1978 

PP  222 

Mizrahi,  Maurice  M.,  "Correspondence  Rules  end 
Path  Integral*,"  30  pp.,  Am  1978  (Invited  paper 
presented  at  the  CNRS  meeting  on  "Mathematical 
Problems  in  Feynman's  Path  Integrals,"  Marseille, 
France.  May  22  26,  1978) 

PP  223 

Mangel,  Merc,  "Stochastic  Mechanics  of  Molecule- 
Ion  Molecule  Reactions,"  21  pp.,  Jun  1978  (To  be 
submitted  for  publication  in  Journal  of  Mathe- 
matical Physics) 

PP  224 

Mangel,  Marc,  "Agpegation,  Bifurcation,  and 
Extinction  In  Exploited  Animal  Populations*."  48 
pp..  Mar  1978  (To  be  submitted  for  publication  in 
American  Naturalist) 

* Portions  of  this  work  ware  started  at  the  Institute 
of  Applied  Mathematics  and  Statistics.  University  of 
British  Columbia.  Vancouver,  B.C..  Canada 

PP  225 

Mangel,  Merc,  "Oscillations,  Fluctuations,  end  the 
Mopf  Bifurcation*,”  43  pp.,  Jun  1978 
* Portions  of  this  work  were  completed  at  the 
Institute  of  Applied  Mathematics  and  Statistics. 
University  of  British  Columbia.  Vancouver.  Canada. 

PP  228 

Ralston,  J.  M.  end  J.  W.  Mann*.  "Temperature  and 
Current  Dependence  of  Degradation  in  Red- 
Emitting  GeP  LEDs,"  34  pp.,  Jun  1978 


PP  227 

Mangel.  Merc,  "Uniform  Treatment  of  Fluctuations 
at  Critical  Points."  50  pp..  May  1978  (To  ba  sub 
mittad  for  publication  in  Journal  of  Statistical 
Physics) 

PP  228 

Mangel,  Merc,  "Relaxation  at  Critical  Points. 
Deterministic  and  Stochastic  Theory."  54  pp.,  Jun 
1978  (To  be  submitted  for  publication  in  Journal 
of  Mathematical  Physics) 

PP  229 

Mangel.  Marc,  "Diffusion  Theory  of  Reaction 
Rates.  I:  Formulation  end  Einstein-Smoluchowski 
Approximation,"  50  pp.,  Jan  1978 

PP  230 

Mangel,  Merc.  "Diffusion  Theory  of  Reaction 
Rates,  It  0» nstein- Uhtenbeck  Approximation.  34 
pp.,  Feb  1978 

PP  231 

Wilson,  Desmond  P..  Jr.,  "Naval  Protection  Forces: 
The  Case  for  a Responsive  MAF,"  Aug  1978 

PP  232 

Jacobson,  Louis,  "Can  Policy  Changes  be  Made 
Acceptable  to  Labor?"  Aug  1978  (To  be  submitted 
for  publication  in  Industrial  end  Labor  Relations 
Review) 

PP  233 

Jacobson,  Louis.  "An  Alternative  Explanation  of 
the  Cyclical  Pattern  of  Quits."  23  pp.,  Sep  1978 

PP  234 

Jondrow,  James  and  Levy.  Robert  A..  "Does 
Federal  Expenditure  Displace  State  end  Local  Ex- 
penditure: The  Case  of  Construction  Grants,"  18 
pp.,  Oct  1978  (To  be  submitted  for  publication  in 
Journal  of  Public  Economics) 

PP  235 

Mizrahi,  Maurice  M.,  "he  Semiclasstcal  Expansion  of 
the  Anharmonk-Oscillator  Propagator,"  41  pp..  Oct 
1978  (To  appear  in  the  Journal  of  Mathematical 
Physics) 

PP  237 

Maurer,  Donald.  "A  Matrix  Critetion  for  Normal 
Integral  Bases."  10  pp.,  Jan  1979 

PP  238 

Utgoff.  Kathleen  Classen.  "Unemployment  In- 
surance and  Tha  Employment  Rate,"  20  pp.,  Oct 
1978 

PP  240 

Powers.  Bruce.  "Goals  of  the  Center  for  Nevel 
Analyses.”  13  pp..  December  1978 

PP  241 

Mangel.  Marc.  "Fluctuations  at  Chemical  Instabili- 
ties." 24  pp.,  Dec  1978  (Published  in  Journal  of 
Chemical  Physics.  Vol.  69.  No.  8.  Oct  15.  1978) 

PP  242 

Simpson,  William  R.,  "The  Analysis  of  Dynamically 
Interactive  Systems  (Air  Combat  by  the  Numbers).” 
160  pp..  Dec  1978 


